
SEQUENCE LISTING 

<110> ALBERTS EN, MARC C. 
FOX, TIM 
HUFFMAN, GARY 
TRIMNELL , MARY 

<130> 1148 

<140> 09/670,153 
<141> 2000-09-26 

<160> 7 

<170> Patentln Ver. 2.1 

<210> J 
<211> 1906 
<212> DNA 
<213> Zea mays 

<220> 
<221> CDS 

<222> (1. .1638, 1642. .1767) 

22 5 2 5 E S = 2 2 2 H 3 2 2 2 

10 

2 2 2 2 S 2 2 h*s 2 2 £ H 2 2 2 2 

25 30 

2 2 2 5 2 2 2 2 2 5 2 2 5 2 2 2 
5 2 5 £ 5 2 2 2 2 K 2 2 2 H 2 3 

55 60 * 

= 2 = a 2 2 5 5 2 2 m 2 2 2 2 2 

/b 80 

agg aca gtg acc gtc gac atg ccq tte art- t-^ #- 

^ ». v al Thr v S 2 2 2 2 2 2 2 2 2 2 2 

^ 90 

2 2 B 2 2 2 2 2 2 2 2 2 2 2 2 2 

105 110 



0, 
0= 



48 



96 



144 



192 



240 



288 



336 



ccc aag gga ate gtg j aga tec tac atg gac gtg etc etc qqt Qac 
Pro Lys Gly lie Val Tyr Arg Ser Tyr Met Lp val Leu Leu Ty Lp 

115 120 125 ^ 



111 ?ff f ° ?? C 93C " C 9aS Ct9 tg 9 a 99 aa 9 ca 9 agg aag acg 
Gly lie Phe Asn Ala Asp Gly Glu Leu Trp Arg Lys Gin Arg Lys Tnr 

135 140 



175 



sit fv? IT 333 9tt 9tg gac atg ca 9 9 aa ctt tac atg agg atg 
Ser Lys Ala Gly Lys Val Val Asp Met Gin Glu Leu Tyr Me? Arg Mel 

180 185 190 

Thl Leu A~ T° rT t9C 339 9tC 999 " C 999 9 tc 9"g atc gge acg 
Thr Leu Asp Ser lie Cys Lys Val Gly Phe Gly Val Glu lie Gly Thr 

195 200 205 

ctg teg cca gat etc ccc gag aac age ttc gcg cag gcg ttc qat qcc 
Leu Ser Pro Asp Leu Pro Glu Asn Ser Phe All Gin 111 £p g 

215 220 

gee aac ate ate ate acg ctg egg ttc ate gac ecg ctg tgg cq C ate 
Ala Asn He lie lie Thr Leu Arg Phe He Asp Pro Leu T g Arg lie 

230 235 240 

aag agg ttc ttc cac gtc ggg tea gag gee etc eta gcg cag age ate 
Lys Arg Phe Phe His Val Gly Ser Glu Ala Leu Leu 111 Gin X III 
245 250 255 

ttl r tC 930 939 ttC aCC tac a 9 c 9tg ate cgc egg agg aaq qcc 
Lys Leu Val Asp Glu Phe Thr Tyr Ser Val lie Arg A?g A? g Lys III 
260 265 ' 270 

111 III 111 n? 9 S 6 ? C " 9CC 390 " C aaa ca 9 9ag aag atg aag cac 
Glu lie Val Glu Val Arg Ala Ser Gly Lys Gin Glu Lys Met LyI His 



280 285 



Itl tT C " " C atC gag Ct 9 9gc gag gee gge gac gac qqc 

Asp lie Leu ser Arg Phe lie Glu Leu Gly Glu Ala My Lp Asp G?y 

295 300 

25 fly III HI I", r 9 c 9C CtC C " 9aC 9tg 9tg ctc aac "C 
oiy Gly Phe Gly Asp Asp Lys Ser Leu Arg Asp Val Val Leu Asn Phe 

310 • 315 320 

gtg ate gee ggg egg gac acg acg gcg acg acg ctg teg tgq ttc aca 
Val He Ala Gly Arg Asp Thr Thr Ala Thr Th? Leu Ser Trp P^e Sr 
325 330 335 



432 



480 



gcg agt ttc gag ttc gec tec aag aac ctg agg gat ttc aqc qcc att 

Ala Ser Phe Glu Phe Ala Ser Lys Asn Leu A?g Lp Phe sir Ma Tie 

150 155 160 

gtg ttc aga gag tac tec ctg aag ctq tcq qat ata rt- a * nr . 

Val Phe Arg Glu Tyr Ser Leu^ LyJ Leu Ser Ify Tie Tel £ Gin III 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1200 



1248 



? ° CC . ccg gac gtg gcc gag aag ctg cgc cgc gag i 05 6 
His Met Ala Met Ser His Pro Asp Val Ala Glu Lys Leu Arg Arg Glu 

340 345 350 

ctg tgc gcg ttc gag gcg gag cgc gcg cgc gag gag ggc gtc acg etc 1104 
Leu Cys Ala Phe Glu Ala Glu Arg Ala Arg Glu Glu Gly Val Thr Leu 
3S5 360 355 

fj r tC 9 ? C 9 ? C 9Ct 9aC 9CC 9aC 9aC aag 9 C 9 ttc 9 CC Sec cgc H 52 

Val Leu Cys Gly Gly Ala Asp Ala Asp Asp Lys Ala Phe Ala Ala Arg 

370 375 3 8 o a 

f^ 9 ~? 9 C ^ C 909 99 ° CtC CtC acc tac gac a 9 c ctc 99= aag ctg 
val Ala Gin Phe Ala Gly Leu Leu Thr Tyr Asp Ser Leu Gly Lys Leu 

385 3 9° 395 4 oo 

S fc f I a ° ° tC Ca ° 9 ° C t9 ° 9tC acc 939 ac 9 ctc C 9 C ct 9 tac ccc gcc 
Val Tyr Leu His Ala Cys Val Thr Glu Thr Leu Arg Leu Tyr Pro Ala 

405 410 ~ 415 

^ 9 930 CCC 339 999 at ° Ct9 9ag gac gac 9tg ctg ccg gac 1296 
Val Pro Glu Asp Pro Lys Gly He Leu Glu Asp Asp Val Leu Pro Asp 
420 425 430 

ggg acg aag gtg agg gcc ggc ggg atg gtg acg tac gtg ccc tac teg 1344 
Gly Thr Lys Val Arg Ala Gly Gly Met Val Thr Tyr Val Pro Tyr Ser 
435 440 445 

atg ggg egg atg gag tac aac tgg ggc ccc gac gcg gcg age ttc egg 1392 
Met Gly Arg Met Glu Tyr Asn Trp Gly Pro Asp Ala Ala Ser Phe Arq 
450 455 460 

ccg gag egg tgg ate aac gag gat ggc gcg ttc cgc aac gcg teg ccg 1440 
Pro Glu Arg Trp He Asn Glu Asp Gly Ala Phe Arg Asn Ala Ser Pro 
465 470 475 480 

" C f ag " C acg gc 9 ttc ca 9 gcg ggg ccg agg ate tgc ctg ggc aag 1488 
Phe Lys Phe Thr Ala Phe Gin Ala Gly Pro Arg lie Cys Leu Gly Lys 
485 4 9 o 7 



495 

gac teg gcg tac ctg cag atg aag atg gcg ctg gcc ate ctc ttc cgc 
Asp Ser Ala Tyr Leu Gin Met Lys Met Ala Leu Ala He Leu Phe Arq 
500 505 S10 

ttc tac age ttc egg ctg ctg gag ggg cac ccg gtg cag tac cgc a to 
Phe Tyr Ser Phe Arg Leu Leu Glu Gly His Pro Val Gin Tyr Arg Met 
515 520 525 

tS ™ C t,° T CtC tC ° atg gcg cac 99C etc aag gtc cgc gtc tct agg 
Met Thr lie Leu Ser Met Ala His Gly Leu Lys Val Arg Val Ser Arq 
530 535 54Q - 

lit ^ r 9t 9 ? C 93C tt9 93t atg gat atC gtC cc 9 ctt aat "BO 

Ala Val cys His Gly Asp Leu Asp Met Asp He Val Pro Leu Asn 
545 550 555 



1536 



1584 



1632 



4 

cca cga caa ata acg c gtg tta caa att tgc atg cat gca tqt aac 
Pro Arg Gin lie Thr Leu Val Leu Gin lie Cys Met His III cys Lys 

560 565 570 5 ^ S 

gga aag cga tgg gtt tea ttg gtg get tgg ctt aag cct taaaaactcc 
Gly Lys Arg Trp Val Ser Leu Val Ala Trp Leu Lys Pro 
580 5 85 



<210> 2 
<211> 5RR 
<212> PRT 
<213> Zea mays 

<400> 2 

Glu Phe Gly Thr Arg Glu Ala His Leu Thr Pro Ala Thr Pro Ser Pro 
15 10 15 

Phe Phe Pro Leu Ala Gly Pro His Lys Tyr lie Ala Leu Leu Leu Val 
20 25 3 0 

Val Leu Ser Trp lie Leu Val Gin Arg Trp Ser Leu Arg Lys Gin Lys 

35 40 



45 



Gly Pro Arg Ser Trp Pro Val He Gly Ala Thr Val Glu Gin Leu Arg 
50 55 60 U 

Asn Tyr His Arg Met His Asp Trp Leu Val Gly Tyr Leu Ser Arg His 



70 75 



80 



Arg Thr Val Thr Val Asp Met Pro Phe Thr Ser Tyr Thr Tyr lie Ala 

Asp Pro Val Asn Val Glu His Val Leu Lys Thr Asn Phe Thr Asn Tyr 
100 105 110 

Pro Lys Gly He Val Tyr Arg Ser Tyr Met Asp Val Leu Leu Gly Asp 

120 125 

Gly lie Phe Asn Ala Asp Gly Glu Leu Trp Arg Lys Gin Arg Lys Thr 

135 140 

Ala Ser Phe Glu Phe Ala Ser Lys Asn Leu Arg Asp Phe Ser Ala lie 
5 150 155 iso 

Val Phe Arg Glu Tyr Ser Leu Lys Leu Ser Gly lie Leu Ser Gin Ala 
165 170 175 

Ser Lys Ala Gly Lys Val Val Asp Met Gin Glu Leu Tyr Met Arg Met 
180 185 



1728 



1777 



gtegggtett gcgaaccacc acatcactag tgttttgtac tctactcctc agtggaagtg i 83 7 
tagtgacagc atacaagttc atcatatata ttatcctctt tcttaaaaaa aaaaaaaaaa 18 97 
aaactcgag 



1906 



190 



Thr Leu Asp Ser lie 0 Lys Val Gly Phe Gly Val Glu lie Gly Thr 



200 



205 



Leu Ser Pro Asp Leu Pro Glu Asn Ser Phe Ala Gin Ala Phe 



215 



220 



Asp Ala 



Ala Asn lie lie lie Thr Leu Arg Phe lie Asp Pro Leu Trp Arg lie 



235 



240 



Uys Arg Phe Phe His Val Gly Ser Glu Ala Leu Leu Ala Gin Ser lie 

250 255 



245 



Lys Leu val Asp Glu Phe Thr Tyr Ser Val He Arg Arg Arg Lys Ala 

265 270 

Glu lie Val Glu Val Arg Ala Ser Gly Lys Gin Glu Lys Met Lys His 

280 285 

Asp lie Leu Ser Arg Phe lie Glu Leu Gly Glu Ala Gly Asp Asp Gly 

295 300 

Gly Gly Phe Gly Asp Asp Lys Ser Leu Arg Asp Val Val Leu Asn Phe 

310 315 320 

Val lie Ala Gly Arg Asp Thr Thr Ala Thr Thr Leu Ser Trp Phe Thr 
325 330 335 

His Met Ala Met Ser His Pro Asp Val Ala Glu Lys Leu Arg Arg Glu 
i40 345 --- 



Leu Cys Ala Phe Glu Ala Glu Arg Ala Arg Glu Glu Gly 



360 



350 



Val Thr Leu 



365 



val Leu cys Gly Gly Ala Asp Ala Asp Asp Lys Ala Phe Ala Ala Arg 

375 380 

Val Ala Gin Phe Ala Gly Leu Leu Thr Tyr Asp Ser Leu Gly Lys Leu 



395 



400 



Val Tyr Leu His Ala Cys Val Thr Glu Thr Leu Arg Leu 



405 



410 



Tyr Pro Ala 
415 



Val Pro Gin Asp Pro Lys Gly lie Leu Glu Asp Asp Val Leu Pro Asp 

425 430 

Gly Thr Lys Val Arg Ala Gly Gly Met Val Thr Tyr Val Pro Tyr Ser 

440 445 

Met Gly Arg Met Glu Tyr Asn Trp Gly Pro Asp Ala Ala Ser Phe Arg 

455 460 
Pro Glu Arg Trp lie Asn Glu Asp Gly Ala Phe Arg Asn Ala Ser Pro 

470 475 480 

Phe Lys Phe Thr Ala Phe Gin Ala Gly Pro Arg He Cys Leu Gly Lys 



490 



495 



6 

asp ser Ua ^ teu g: Met Lys ^ ^ Ma ne ^ ^ ^ 

505 510 



P»e Tyr s„ P he Arg ^ Leu ^ ^ ^ ^ ^ ^ 

b20 525 

Met Thr lie Leu Ser Met Ala His Gly Leu Lys Val Arg Val Ser Arg 

bJ5 540 

Ala val Cys His Gly Asp Leu Asp Met Asp Ile Val Pro Leu ^ prQ 

50 555 560 

Arg Gin lie Thr ^ Val Leu Gin He Cys Met: His Ala Cys Lys Gly 

570 5?5 
Lys Arg Trp Val Ser Leu Val Ala Trp Leu Lys 



~sr p r o 
580 585 



<2I0> 3 
<211> 494 
<212> DNA 
<213> Sorghum sp. 

<220> 

<22l> modified_base 
<222> (1) . . ( 494) 

<222> - n . bases may be ^ ^ ^ ^ Qther ^ 
<400> 3 

SSSK SSS c fc 2222 S aa catcg ct9aGCC99t 9aat9tc9a * - 

gatgtgctcc tcggtgacgg catat^caac acgtgtacag atcctacatg 120 

aagacggcga gt??4ag?? cgcctJcaao ESS 909 a9Ct9t " a 9 ^aagcagag 9 !80 
agagagtact ccctgaagct gtcggqcata ctallf " 9 attt «9 t 9° caatgtttte 240 
gttgacatgc aggaact?ta catgaqq^a S 99 CatCCaa 99 c aggcaaagtt 300 
ggggtcnana tcggcacgct StaKS etc™ C9atCt * caa ^"gggttc 360 
gatgccgcta acatcatcgt Lcnctqcqq tt«S 9 aca * c "cn C ccaagcgttc 420 
ttcttccccn gtca acnctgcgg ttcatccacc cnctg.tggcg catccagaag 480 



<210> 4 
<211> 158 
<212> PRT 
<213> Sorghum sp. 

<220> 

<221> MOD RES 
<222> (l) . . (158) 

<223> .. Xaa „ may be any< other ^ untaQwn ^ ^ 
<400> 4 



« P» Phe Thr ser Tyr Thr T y t Ile Asp p „ ^ ^ ^ 
Hi, val u. ty? Thr A3 „ phe Thr A ^ My ^ ^ 



25 30 



7 



Arg Ser Tyr Met Asp V,- . Leu Leu Gly Asp Gly He Phe Asn Ala Asp 
35 40 45 

Gly Glu Leu Trp Arg Lys Gin Arg Lys Thr Ala Ser Phe Glu Phe Ala 
50 55 60 

Ser Lys Asn Leu Arg Asp Phe Ser Ala Asn Val Phe Arg Glu Tyr Ser 
65 70 75 ~ 80 

Leu Lys Leu Ser Gly He Leu Ser Gin Ala Ser Lys Ala Gly Lys Val 
85 90 95 

Val Asp Met Gin Glu Leu Tyr Met Arg Met Thr Leu Asp Ser He Cys 
100 los no 

Xaa Val Gly Phe Gly Val Xaa He Gly Thr Leu Ser Pro Asp Leu Pro 
115 120 125 

Glu Asn Ser Phe Xaa Gin Ala Phe Asp Ala Ala Asn lie He Val Thr 
130 135 140 



Leu Arg Phe He His Pro Leu Trp Arg He Gin Lys Phe Phe 
145 150 



155 



<210> 5 
<211> 1092 
<212> DNA 
<213> Zea mays 

<400> 5 

gaattccaag cgaggccctt gtagcagaga 
gcgtgctgag agcaacgctg aggggttcca 
aggtggagga caaggtggtg aggattggga 
acgcaatgag agatctattc agacttacac 
ttttgatact gtcactccta ctttattcct 
aatcaatgat tagtgattat tcagcaaata 
gggtgagacg gattaaatat catccatgag 
tttcagatca ttctttcagt gttcacaaga 
aagtgaggtt ccttaaattt cattatgctt 
cttttcactt tgggttcaca aattgactca 
aattcctctt caggatgtac ttttcacttg 
cagtttttaa ggaacaatgt acagatttca 
cagacttttt gtaccaagct gatggatcac 
actggcaact cctaattgat aataaaaaga 
ttggttggca gatcacaaaa aggaacacaa 
ggtcagggac accatatgaa tgaaagaaat 
tctcgaggtt ggggggtccc taaggttggt 
acccaatcca tgctacatac atacatagca 
agagcaccat gg 



gtgttgctga tgcagtcggc ggaaatgagt 60 
9ggatggcaa tggctatggc aatcggctag 120 
gggcaaccta tggcaagttg gtgaagaggc 180 
tggatgccgc caacaaattc aacctttaga 240 
tggttgggca acttccaata ggctcatgtt 300 
ttcttgtttg tttgacattt ataatatgtg 360 
agctttatct tcatgctctc ttgattttgg 420 
attttctcag tttggtccat gtaatttttg 480 
cctttctttt ctagactagc aactgcatga 54 0 
caagaaaaca aattcacttt tgggttcaca 600 
aactgtcatg tataggaaca aggaatggct 660 
tttcagaact ctttctggtt ggttgagttt 720 
aatacttgtt tccaaagtct gataacagaa 780 
ataaaataca gtatcagata tctcattttc 840 
aggctaagcc tcctacttgt tcgggagtta 900 
cttaatttgg ggtcacacca agattgtctc 960 
agtagcaata cccaatatat cacctaacaa 1020 
tccatcactt gtagactgga cccttcatca 1080 

1092 



<210> 6 
<211> 267 
<212> DNA 
<213> Zea mays 



8 



<400> 6 

ccccatctca ttttcttggt tggcagatca 
cttgttcggg agttaggtca gggacaccat 
caccaagatt gtctctctcg aggttggggg 
tatatcacct aacaaaccca atccatgcta 
ctggaccctt catcaagagc accatgg 



caaaaaggaa cacaaaggct aagcctccta 60 
atgaatgaaa gaaatcttaa tttggggtca 120 
gtccctaagg ttggtagtag caatacccaa 180 
catacataca tagcatccat cacttgtaga 240 

267 



<210> 7 
<Zll> 3897 
<212> DNA 
<213> 2ea mays 

<400> 7 



S3 155 == ~ « =ss s, 

S rr ~° -~ — < ess «" 

aatcaatoat £2 ?f* CtCtattcct tggttgggca acttccaata ggetcatg?? 300 
gggtgagacg aSaaatL tCagCaaata "ettgtttg tttgacattt ataatat^tg 360 
tt?cla??~ ^"f aatat catc catgag agctttatct tcatgctctc ttgattttqq 420 

£££S ssss 222* 9tL ""« : « 
£2SS ™ *™ - 

=ss s=5s s£ F-F ~< « 

actggcaact cctaattaat a atacttgtt tccaaagtct gataacagaa 780 

ttggtcqoca qa a aataaaaaga ataaaataca gtatcagata tctcattttc 840 

ggtcaggac accatatqaa XT**? a " Ctaagcc tccfcttgt tcgggagtta 900 
Stcgggtt ggggggtccc taaoStoS C " aattt " g^cacacca agattgtctc 960 
. acccLtcca 5525c atacatS agtagCaata cccaatatat cacctaacaa 1020 
agagcaccat Sqqaaact 9 tccatcactt gtagactgga cccttcatca 1080 

cagLctca g^tccS 2S2£ ttCCCacta * 

ggtggaqcct aaaLa^n ^gctcctcc tggttgtcct ctcatggatc ctggtccaga 1200 

agcSSgag gStaccac callTalT ^""^ gcaacggtgg 1260 

ggaclgtfac cgtcgacatq SSS aC " 99Cttgt ^acctg tcacggcaca 1320 
tcgag?a?gt cctcfaqaS aaSJ cc tacaccta catcgctgac ccggtgaatg 1380 

zssk esS F t™ = s=s as 

S5S S If- 5SS 5KKS S=E tS 
23= =S IF ~- S= SSS - 

ttacatgagg atgacgctgq actccaSo f^T 3 "* acc " 9 ccga ttcaggaact 1800 
gctgtcgccq c^SS ac tccatctg caaggttggg ttcggggtcg agatcggcac 1860 

cgtLcg 9 c c t c g 9 SSS ZSSS S522 2S2S cc T aLat 1920 

ssss ^™ -~f ssss sss a 1 ;:: 

acl?gactgt SgaSt? caqtSatS ? 9 ^ agC " C aaa <= a 99aga aggtacgtgc 2100 
attatataL cgt5«St atlllalrl ^""^ 9g Qatggacctg atcctgattg 2160 
tgtcacggtt catcgagc^a q S " attaaaat 99 Scagatgaag cacgacatcc 2220 
agagccScg ggacg^g c?caa1?tco TaT^" C " C " Cttc 9gggacgaca 2280 
cgctgtcgtg gEtcacqcac ataoJra^ 9 tgatCgCCgg 9cgggacacg acggcgacga 2340 
9cgagctgtg Sq^tcqaa 9 cccacccgga cgtggccgag aagctgcgcc 2400 

gcggcgqcq? 9C9ga9CgCg c 9cgcgagga gggcgtcgcg ctcgtgccct 2460 

?c??caccta SS^S 9aCaa " Cgt 'cgccgcccg cgtggcgcag ttcgc^ggcc 2520 
tccgcctgta SSSS 99caagctgg tctacctcca cgcctgcgtc accgaglcgc 2580 
gcctgta ccccgccgtc cctcaggtga gcgcgcccga cacgcgacct ccggtccaga 2640 



atggtgacgt aogtSS cao^o" 9 f Cgaa " t9a 9 gg cc ggcggg 2760 

g c g agcttcc ggccggagcg gtggatSS Z ^ acaactgggg ccccgacgcg 2820 
ttcaagttca cggcgttcS 2S™ 9 a 9gat ggcg cgttccgcaa cgcgtcgccg 2880 

ct g ca 9 a tg a agtg^t £E£ 2EK S? 9 ?" 0 2940 

gggcacccgg tgcaqtacco ca h 0ah „„ n ^y«-gccccc aca g cttccg gc tgct gg ag 3000 
cgcgtctcta gggc^ctl a?Sc2«c o*^ ^cacgg cctcaaggtc 3 060 

aaaatttgca tgcatgcata SnooS 9a " tg< 39 at ^catcccgc ttaatcctta 3120 
ccttaaaaac tSSS c^aca 3 * 39 Cgat " 9ttt "ttggtggc ttggcttaag 3180 

ctca gtgga a gt^c agcltlcaag aSSat"? taCtCtaCtC 324 ° 

cggatgcttc ccgggaccct ttgoaaaeca ^* atattatcct ctttcttcgc 3300 

ttc tgcggcg aag^ttggg "Sgfgtct 9C9t9t9aaa aaa Wtc 3360 

aaggatctga accctgaacc qaSaSS S 9 ! ! 9«9«9aaa aaaggtttgg 3420 
gtcactcggg atgaclacaa Seepage SLT 9CtC9CatC 9 9SM9ggcc 3480 
agacactctc ggacccctca agtgagagcg aagcgatctt t ggag ttt gg 3540 

tggcggcacc Sgcccgccc gcctcgtot? 2^ C9CCtCCtCt Stcgtgtccg 3600 
gtacaacacc ?tcatccgcg fcgccgcaca TatT CC9C9CCCC 9 accggttcgt 3660 
ccataaatca tggtattgta cSta?t?S 1 2 9 ? CCCC 9S9 ac 9 ccgtatacat 3720 
gtaaacacgt t caaaat? g a cacaaattta a^" aacacaa "a tatttttatg 3780 

agaatgagag acaacccaaa £££££ S^* 96 taa * Cataa9 3840 

ay ^yciycit: gaaataagct gagtaaacga cgaattc 3 897 



